チョウ ボシュウダン モデル ニ オケル サイテキ センケイ ヨソク ニ ツイテ トウケイテキ ケッテイ ホウシキ ノ サイテキセイ ノ ケンキュウ by 河合, 伸一
Title超母集団モデルにおける最適線形予測について(統計的決定方式の最適性の研究)
Author(s)河合, 伸一






























. , 1, . . . , $N$




$k$ , ($k,$ $y$
.
,








. , $n(s)$ $s$ , $\nu(s)$








, $s*$ $s$ $p(\cdot)$ .
$p$ . ,
$p$ .
$p(s)\geq 0$ for all $s\in S^{*}$
$\sum p(s)=1$
$s\in S^{*}$
$s*$ $p(S)$ . ,
$p(s)\geq 0$ for all $s\in S$
$\sum_{s\in S}p(s)=1$
$s$ $p(s)$ .








$C_{k}=\{s : k\in s\}$
a






, , . .. , $y_{N}$
. $N$ , $Y_{1},$ $\ldots,$ $Y_{N}$
$\xi$ .
, $y_{k},$ $S$
$D=\{(k, y_{k}) : k\in S\}$
$D=\{(k, Y_{k}) : k\in s\}$
$d=\{(k, Y_{k}) : k\in S\}$
.
















$e_{k}(k=1, \} N)$ .





. $p$ , $t$
$E_{p}(t(D))= \sum_{k=1}^{N}y_{k}$ for all $\backslash y\in R^{N}$
, $t$ p- .
$t$ p- , 2 . 1 . ( Cassel,
$S\ddot{a}$rndal, and Wretman $(1977)$ )
2. 1. $T$ p- $t$ ,
$\Pi_{k}>0$ $(k=1, \ldots, N)$
$k$ II $k>0$ , Horvitz-Thompson
, p- . , $k_{0}$ $k_{O}=0$ ,
o , $T$ p-
.















, $\mu_{k},$ $\sigma_{k}(>0),$ $(k=1\cdots N),$ $\rho(-1/(N-1)\leq\rho\leq 1)$ .
$\xi$ . $M$
. , $M$ $p$ $S$ ,
$T= \sum_{k=1}^{N}Y_{k}$ .
, p- $\mathcal{L}_{0u}$ ,





$t\in \mathcal{L}_{0u}$ , $t= \sum_{k\in S}w_{kS}Y_{k}$ . , $t$ $p-$
,





$\mathcal{L}_{0u}$ , 4. 1 .
4 . 1 . (Arnab (1986)) $M$ , $P$ $\Pi_{k}>0$ $(k=$






(i) $w_{ks}= \frac{1}{\Pi_{k}}$ for all $ks$ with $p(s)>0$
(ii) $\sum_{k\in s}w_{ks}\sigma_{k}=\sum_{k=1}^{N}\sigma_{k}$ for all $s$ with $p(s)>0$














$\sum WksP(s).=1^{-}$ for $k=1\cdots Nr$
$s\in C_{k}$
5. 1 . 4. 1
.
5. 1. $M$ , $P$ $\Pi_{k}>0$ $(k=1\cdots N)$




(i) $w_{ks}= \frac{1}{\Pi_{k}}$ for all $ks$ with $p(S)>0$
(ii) $\sum_{k\in s}w_{k\epsilon}\sigma_{k}=\sum_{k=1}^{N}\sigma_{k}$ for all $s$ with $p(S)>0$










$= \mathcal{E}\{\sum_{s\in s}p(s)(w_{0s}+\sum_{k\in s}w_{ks}Y_{k})^{2}\}-\mathcal{E}(T^{2_{-}})$
$= \mathcal{E}[\sum_{s\in S}p(S)\{w_{0^{2}s}+2w_{0s}(\sum_{k\in s}w_{ks}Y_{k})\}]$
$+ \mathcal{E}\{\sum_{s\in s}p(s)(\sum_{k\in s}w_{ks}Y_{k})^{2}\}-\mathcal{E}(T^{2})$
$= \sum_{s\in s}p(s)\{w_{0^{2}s}+2w_{0s}(\sum_{k\in s}w_{ks^{\mu_{k}}})\}$
$+(1- \rho)\sum\sigma_{k^{2}}\sum p(s)w_{k^{2}s}$
$k=1$ $s\in C_{k}$
$+ \rho\sum_{s\in s}p(s)(\sum_{k\in s}w_{ks}\sigma_{k}I^{2}$
$+ \sum_{s\in s}p(s)(\sum_{k\in s}w_{k^{g}\mu_{k}})^{2}-\mathcal{E}(T^{2})$
$=(1- \rho)\sum\sigma_{k^{2}}\sum p(s)w_{k^{2}s}$
$k=1$ $s\in C_{k}$
$+ \rho\sum_{s\in s}p(s)(\sum_{k\in s}w_{ks}\sigma_{k})^{2}$
$+ \sum_{s\in s}p(s)(w_{0s}+\sum_{k\in s}w_{ks^{\mu_{k}}}I^{2}-\mathcal{E}(T^{2})$ .
Schwarz ,
$\sum_{s\in S}w_{k^{2}s^{p(S}})\geq\frac{\{\sum_{s\in C_{k}}w_{ks^{p}}(s)\}^{2}}{\sum_{\epsilon\in C_{k}}p(s)}$ ,
-9-
79
$= \frac{1}{\Pi_{k}}$ $(k=1\cdots N)$ ,
,









(5.2) $\sum w_{ks}\sigma_{k}=\sum\sigma_{k}$ for all $s$ with $p(s)>0$
$k\in s$ $k=1$
. ,













, (5.1) $-(5\cdot 3)$ .
$M$ , $(Y_{k}-b_{k})/a_{k}(k=1\cdots N)$ ,
$\mu$ , $\sigma^{2}$ , $\rho\sigma^{2}$ ,
$G_{T}$ . , $a_{k}(0<a_{k}<N/n),$ $b_{k}(k=1 \cdot\cdot N)$
, $\sum_{k=1}^{N}a_{k}=N$ , $\mu,$ $\sigma(>0),$ $\rho(-1/(N-1)\leq\rho\leq 1)$
.
$G_{T}$ , 5. 1 $(ii)$ $FES(n)$
,
$\Pi_{k}=fa_{k}$ $(f= \frac{n}{N})$ $(k=1\cdots N)$






5. 1 , .
$G_{T}$ , $\mathcal{L}_{u’}$ $\sqrt[\backslash ]{}P$
$FES(n)$ , $p\geq 0$ ,
$\mathcal{E}E_{p}(t-T)^{2}\geq \mathcal{E}E_{p_{O}}(t_{GD_{O}}-T)^{2}$
.
Cassel, S\"arndal, Wretman $(19761977)$ , $\rho<0$
. $\rho\geq 0$ , 5. 1 Cassel, S\"arndal,
Wretman $(19761977)$
Arnab R. (1986). Optimal Prediction for a Finite Population Total with
Connected Designs and Related Model-Based Results. Metrika 33
79-84 $\cdot$
Cassel C.M., S\"arndal C.E., Wretman J.H. (1976). Some results on
generalized difference estimation and generalized regression estimation
for finite populations. Biometrika 63615-620.
Cassel C.M., S\"arndal C.E., Wretman J.H. (1977). $Fo$ undations of Inference
in Survey Sampling. New York: Wiley.
Godambe, V. P. (1955). A unified theory of sampling from finite
-12–
